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wherein X and Y are the same or different and are hy-
drogen, fluoro, chloro, bromo, alkyl of one to six car-
bon atoms, inclusive, alkoxy of one to six carbon atoms,
inclusive, nitro, cyano, amino, trifluoromethyl,

| O
V4
RiC

wherein R is alkyl of one to six carbon atoms, inclusive,

O
v
C NRzR;

wherein Ry and R3 are the same or different and are
hydrogen or alkyl of one to three carbon atoms inclu-
sive, or CO2Q where Q is alkyl of one to six carbon
atoms, inclusive, hydrogen or a physiologically accept-
able metal or amine cation; and

R 1s hydrogen, all{“yi of one to eight carbon atoms, inclu-
sive, —CH3),, phenyl wherein m is 0, 1 or 2 or
(CH2),NR4Rs wherein nis 1 or 2, and R4 and Rsare the

-same or different and are alkyl of one to three carbon

atoms, inclusive, and a physiologically acceptable metal
or amine cation; and physiologically acceptable acid
addition salts thereof are formulated into pharmaceuti-
cal compositions suitable for oral, parenteral or inhala-
tion administration which are used as prophylactic in-
hibitors of allerglc manifestations in sensitized mam-
mals.

25";".¢laims, No Drawings
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BENZOTHIAZOLYL OXANIC ACIDS ESTERS
AND SALTS .

BRIEF SUMMARY OF THE INVENTION

It has now been discovered that novel compounds of
Formula I are useful in the prophylactic treatment of
sensitized mamm_als for allergy and anaphylactoid reac-
tions of a reagin or non-reagin ‘mediated nature. The
compounds are formulated with pharmaceutical carri-
ers for oral, parenteral, or inhalation means of adminis-
tration.

DETAILED DESCRIPTION OF THE
INVENTION

In accordance with this invention there are provided
compounds, hereafter referred to as Group A, repre-
sented by Formula I

O

wherein X and Y are the same or different and are hy-
drogen, fluoro, chloro, bromo, alkyl of one to six car-
bon atoms, alkoxy of one to six carbon atoms, inclusive,
nitro, cyano, amino, trifluoromethyl,

" Formula 1

o
-
RiC

wherein R is alkyl of one to six carbon atoms, inclusive,

-0
/
C NRsR3.
wherein R» and Rj3 are the same or different and are
hydrogen or alkyl of one to three carbon atoms, inclu-
sive, or CO2Q where Q is alkyl of one to six carbon
atoms, inclusive, hydrogen or a physmloglcally accept-
able metal or amine cation; and
R is hydrogen, alkyl of one to eight carbon atoms,
inclusive, —CH3),, phenyl wherein m 1s 0, 1 or 2 or
(CH»),NR4Rs wherein nis 1 or 2, and Rqand Rsare the
same or different and are alkyl of one to three carbon
atoms, inclusive, and a physiologically acceptable metal
or amine cation; and physiologically acceptable acrd
addition salts thereof
A further group of compounds, hereafter referred to
as Group B, are the compounds of Group A where X
and Y are the same or different and are hydrogen,
fluoro, chloro, bromo, alkyl of one to four carbon
atoms, inclusive, alkoxy of one to four carbon atoms,
inclusive, cyano, amino, nitro, |
O
N
RiC

wherein R is alkyl of one to four carbon atoms, inclu-

sive, triftuoromethyl or CO2Q where Q is alkyl of one
to four carbon atoms, inclusive, hydrogen or a physio-
logically acceptable metal or amine cation.

Another group of compounds, hereafter referred to
as Group C are those compounds of Group B wherein

' 4,150,140
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X and Y are the same or different and are hydrogen,

" fluoro, chloro, alkyl of one to three carbon atoms, inclu-
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sive, alkoxy of one to three carbon atoms, 1nclusrve,
cyano, amino, nitro,

O

/
R1C

wherein R is alkyl of one to three carbon atoms, inclu-
sive, trifluoromethyl or CO,Q where Q is alkyl of one
to three carbon atoms, inclusive, hydrogen or a physio-
logically acceptable metal or amine cation.

A still further group of compounds, hereafter re-
ferred to as Group D, are those compounds of Group C
wherein X is hydrogen. |

Another group of compounds, hereafter referred to
as Group E, are those compounds of Group D whereln
Y is at the six position.

A further group of compounds, hereafter referred to
as Group F are those compounds of Group A wherein
R is hydrogen or a physiologically acceptable metal or
amine cation. -

Another group of compounds, hereafter referred to
as Group G are those compounds of Group A wherein
R is (CH2),NR4Rs wherein n is 1 or 2.

A further group of compounds, hereafter referred to
as Group H, are those compounds of Group A wherein
R is alkyl of one to eight carbon atoms, inclusive, or
—CH3)» phenyl wherein m 1s 0, 1 or 2.

Another group of compounds, hereafter referred to
as Group I, are those compounds of Group H wherein
R is alkyl of one to six caborn atoms, inclusive, or
—CH3)» phenyl wherein m 1s O, 1 or 2.

A further group of compounds, hereafter referred to
as Group J, are those compounds of Group I wherein R
is alkyl of one to four carbon atoms, inclusive.

Another group of compounds are those of Group B
wherein R is defined as in Group I.

A further group of compounds are those of Group C
wherein R is defined as in Group I.

Another group of compounds are those of Group D
wherein R is defined as in Group 1.

A final group of compounds are those of Group E
wherein R is defined as in Group 1.

Pharmaceutical compositions and methods of using
these compositions for prophylactically treating allergy
of a reagin mediated nature utilizing each of the above
groups of compounds is within the concept of the in-
vention.

As employed in the above disclosure and throughout
the specification and claims, the phrase “alkyl of one to
eight carbon atoms, inclusive” includes methyl, ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl and isomers
thereof. Illustrative examples of isomers are isopropyl,
tert-butyl, neopentyl, 2,2-dimethylbutyl, 2-methylhexyl
and 2,2,4-trimethylpentyl. Alkyl of a smailer number of
carbon atoms has a similar scoping.

The phrase “physiologically acceptable amine salt”
refers to amines which are accepted by mammals in an
essentially non-toxic manner when administered to
mammals in conjunction with the acid moiety of the
invention. Illustrative of the amines are those derived
from primary, secondary or tertiary amines. Examples
of suitable amines are methylamine, dimethylamine,
triethylamine, ethylamine, dibutylamine, trisopropyla-
mine, N-methylhexylamine, decylamine, dodecylamine,
allylamine, crotylamine, cyclopentylamine, dicyciohex-
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ylamine, benzylamine, dibenzylamine, a-phenylethyla-
mine, B-phenylethylamine, ethylenediamine, diethyl-
enetriamine, adamantylamines, and like aliphatic, cyclo-
aliphatic, and araliphatic amines containing up to and

4,150,140
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TABLE 1

‘ >_N_C_C_OR

including about eighteen carbon atoms as well as heter- :
ocyclic amines, e.g., piperidine, morpholine, pyrroli-
dine, piperazine, and lower-alkyl derivatives thereof, RS Ethy] v
e.g., 1-methylpiperidine, 4-ethylmorpholine, 1-iso- 4-Br )
propylpyrrolidine, 2-methylpyrrolidine, 1,4-dimethyl- 10 5-Br H
piperazine, 2-methylpiperidine, and the like, as well as 6-Br H
amines containing water-solubilizing or hydrophilic Z:(B)E 4+Ho {}
groups, e.g., mono-, di-, and triethanolamine, ethyldie- - 4-Ci " H
thanolamine, N-butylethanolamine, 2-amino-1-butanol, 5 2:3_13 co g
2-amino-1-ethyl-1,3-propanediol, 2-amino-2-methyl-1- 6-CH3CO H
propanol, tristhydroxymethyl)aminomethane, N- 6-Cl H
phenylethanolamine, N-(p-tert-amylphenyl)diethanola- | z-gi:gH s g
mine, galactamine, N-methylglucamine, N-methyl- 6-OC>H s H
glucosamine, ephedrine, phenylephrine, epinephrine, 20 ngHS g
procaine, and the like. Also included within the amine 5-F H
scope are quaternary amines such as ammonium, tetra- 6-F H
methylammonium, tetraethylammonium, benzyltrime- z:g-i-c +Ho g
thylammonium, phenyltriethylammonium, and the like. ,s 6-0-i-C3H5 H
The term “physiologically acceptable metal” in- _‘5“'%53 H
cludes alkali metals such as sodium and potassium, alka- 'S:C:;qu:o g
line earth metals such as calcium and magnesium, and 6-OCH3 H
other acceptable metals such as aluminum. 2:31;3 g
The phrase “physiologically acceptable acid addition 30  7.CH) H
salts thereof” refers to compounds wherein a nitrogen is 6-NO H
sufficiently basic so as to interact in the presence of an ;:%;H-'" g
essentially non-toxic acid such as hydrochloric, sulfuric, 5-NHCH3 H
nitric, lauric or cyclohexanesulfamic and the like. Ex- 5s gﬁﬂ?-i-c o g
amples of such compounds of Formula I are compounds 6-CO,H > H
wherein X and/or Y is amino and compounds wherein 6-neo-CsH11CO H
R is (CH2)»—NR4Rs. Pt N
The compounds of this invention are prepared by 7-CO2C;Hs H
standard methods known in the art. An X and/or Y 40 4-O-neo-CsHy H
substituted 2-aminobenzothiazole is reacted with an z\?gﬁg-" ﬁ
alkyl oxalyl halide, preferably ethyl oxalyl chloride or 7-CsHyj H
with a dialkyl oxalate, such as diethyl oxalate, to form I:EfH”CO gBr
the compounds of Formula 1 wherein R is alkyl, prefer- 45 4-Cl 6-Cl
ably ethyl. The ester may be transesterified to any of the 5-Cl 6-Cl
other ester moieties or hydrolyzed to metal atom by tgg?‘” zggl";h
addition of a base such as sodium hydroxide which is in 4-CH3 6-NO;
turn converted to the compound wherein R is hydrogen iﬁh f;'EIHZ
by the addition of an acid such as hydrochloric acid. -0 4-Br : 6-CO»C;Hs
The organic acid is in turn converted to the metal or - 3Cl 6-CO2C2H:5s
amine salt by the addition of a base such as potassium CLCAH o
hydroxide or an amine, respectively. 5-0OC,Hs 7-OC)Hs
When using an alkyl oxalyl halide to form the oxa- iggifi 7-C4Hy
mate, the reaction is carried out in a suitable solvent and S.ON. ?:ggz
base. Examples of suitable solvents are dimethylform- 4-CO,C3H7 7-C0O,C3H7
amide, dioxane, and tetrahydrofuran. Appropriate bases iﬁ% z:gf{?'
include triethylamine, N-methylmorpholine, dlmethyl- 5.Cl | 7-NH%32H5
piperazine and N-methylpiperidine. 60 3-Br 7-Cl
When using a dialkyl oxalate, the reaction is run neat :85(’:}:{; g’gzlﬂé Ho
or with an additional solvent such as a xylene or diphen- 4-CO,CH3 6-CO»CyHs
ylether, if necessary, at a temperature ranging from g—gl 6-OCzH;s
about 25° C. to the reflux temperature of the system. . 6-Br -6,: E%"H?
Following are illustrative examples of the compounds 4-t-C4Ho . 6-CF3
of the invention. These examples are intended to exem- g:gg?'csﬂ“ S ;ggjc (His
plify the invention, not to narrow the invention. 4-C3H3s | * . 5-Cl
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TABLE 1'-continued" |

H o _
5 I
N—C—-C-—OR
6
v |

R 15 ethyl
X Y
5-CF3 7-NO3
4-OCH3 7-Cl

TABLEII

The corﬁpounds of Table I are transesterified to com-
pounds wherein R 1s methyl, propyl, butyl, pentyl,

hexyl, heptyl, octyl, isomers thereof, phenyl benzyl,

phenethyl-1 and phenethyl-2.

TABLE III

The compounds.of Tables I and II are hydrolyzed to
the acid, R is hydrogen, under standard conditions.

TABLE 1V

The corﬁpouuds of Table III are converted to the
metal or amine salt, such as sodium, potassium and

4,150,140
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'ad'miniStration is orally utilizing an ester of the active

compound

10

15

20

For oral administration, either solid or fluid unit dos-
age forms can be prepared. For preparing solid compo-
sitions such as tablets, the compound of Formula I is
mixed with conventional ingredients such as talc, mag-
nesium stearate, dicalcium phosphate, magnesium alu-
minum silicate, calcium sulfate, starch, lactose, acacia,

~ methylcellulose, and functionally similar materials as

pharmaceutlcal diluents or carriers. Capsules are pre-
pared by mixing the compound with an inert pharma-

ceutical diluent and filling the mixture into a hard gela-

tin capsule of appropriate size. Soft gelatin capsules are
prepared by machine encapsulation of a slurry of the
compound with an acceptable vegetable oil, light liquid
petrolatum or other inert oil. -

Fluid unit dosage forms for oral administration such
as syrups, elixirs, and suspensions can be prepared. The
forms can be dissolved in an aqueous vehicle together
with sugar, aromatic flavoring agents and preservatives

- to form a syrup. An elixir is prepared by using a hydro-

25

tris(hydroxymethyl)aminomethane, by standard syn-

thetic pathways.

The following examples are compounds in accor-
dance with this invention. |

All temperatures are In degrees centigrade.

EXAMPLE 1
Ethyl (2-Benzothiazolyl)Oxamate

A mixture of 2-aminobenzothiazole (5.0 g., 0.033 mol)
‘and diethyl oxalate (50 ml.) is heated at reflux for 2.5
hours. A white solid precipitates from the cooled reac-
tion mixture. The solid is recrystallized from ethanol
(with a hot filtration) to give the desired product (3.72
g., m.p. 185°-186°, 44%). |

EXAMPLE 2
Butyl (2-Benzothiazolyl)Oxamate
A mixture of 2-aminobenzothiazole (5.0 g., 0.033

30

35

45

mol), triethylamine (3.5 g., 0.035 mol), butyl oxalyl

chloride (5.60 g., 0.034 mol) and anhydrous dimethyl-
formamide (25 ml.) is stirred at room temperature for
twenty hours. The reaction mixture is poured into
water and the solid precipitate is collected by filtration.
The solid is recrystallized from ethanol with a hot filtra-
tion to give a yellow solid (2.95 g., m.p. 137°-138°).

EXAMPLE 3
Ethyl (6-Methoxybenzothiazol-2-yl)Oxamate

The 2-amino-6-methoxybenzothiazole (4.5 g., 25
mmol) and ethyl oxalate (25 ml.) are heated under reflux
for 1.5 hours during -which time a dark brown color
develops. Upon cooling a solid (5.86 g.) precipitates.
Recrystallization from chloroform-hexane gives yellow
crystals of the oxamate (3.4 g., 49%, m.p. 183°-4°.)

The compositions of the present invention are pres-

alcoholic (ethanol) vehicle with suitable sweeteners
such as sugar and saccharin, together with an aromatic
flavoring agent.

Suspensions can be prepared with an aqueous vehicle
with the aid of a suspending agent such as acacia, traga-
canth, methylcellulose and the like.

" For parenteral administration, fluid unit dosage forms
are prepared utilizing the compound and a sterile vehi-
cle, water being preferred. The compound, depending
on the vehicle and concentration used, can be either
suspended or dissolved in the vehicle. In preparing
solutions the compound can be dissolved in water for
injection and filtér sterilized before filling into a suitable
vial or ampoule and sealing. Advantageously, adjuvants
such as a local anesthetic, preservative and buffering
agents can be dissolved in the vehicle. To enhance the
stability, the composition can be frozen after filling into
the vial and the water removed under vacuum. The dry
lyophilized powder is then sealed in the vial and an
accompanying vial ‘of water for injection is supplied to
reconstitute the llql‘lld prior to use. Parenteral suspen-
sions can be prepared in substantlally the same manner
except that the compound is suspended in the vehicle
instead of being dissolved and sterilization cannot be
accomplished by filtration. The compound can be steril-
1zed by exposure to ethylene oxide before suspending in

~ the sterile vehicle. Advantageously, a surfactant or

50

35

ented for administration to humans and animals Iin unit

dosage forms, such as tablets, capsules, pills, powders,
granules, sterile parenteral solutions or su5pen51ons eye
drops, oral solutions or suspensions, and oil in water and
water in oil emulsions containing suitable quantities of

65

the compound of Formula 1. The preferred method of

wetting agent is included in the composition to facilitate
uniform distribution of the compound.

The preferred compositions are those adapted for
oral administration.

For treatment of allergic conditions of the nose, such
as rhinitis, compositions adapted for contact with nasal
linings are preferred.

Compositions for inhalation are of three basic types:
(1) a powder mixture preferably micropulverized with
particle size, preferably from about 1 to about 5 mi-
crons; (2) an aqueous solution to be sprayed with a
nebulizer; and (3) an aerosol with volatile propellant in
a pressurized container.

The powders are quite simply prepared by mmng a
compound of Formula I with a solid base which is com-
patible with lung tissue, preferably lactose. The pow-
ders are packaged in a device adapted to emit 2 mea-
sured amount of powder when inhaled through the
mouth.



4,150,140

7

Agueous solutions are prepared by dissolving the

compound of the Formula I in water and adding salt to

provide an isotonic solution and buffering to a pH com-
patible with inhalation. The solutions are dispersed in a
spray device or nebulizer and sprayed into the mouth
while inhaling.

Aerosols are prepared by dissolving a compound of
the Formula I in water or ethanol and mixing with a
volatile propellant and placing in a pressurized con-
tainer having a metering valve to release a predeter-
mined amount of material.

The liquefied propeliant employed is one which has a
boiling point below 65° F. at atmospheric pressure. For
use in compositions intended to produce aerosols for
medicinal use, the liquefied propellant should be non-
toxic. Among the suitable liquefied propellants which
may be employed are the lower alkanes containing up to
- five carbon atoms, such as butane and pentane, or a
lower alkyl chioride, such as methyl, ethyl, or propyl
chilorides. Further suitable liquefied propellants are the
fluorinated and fluorochlorinated lower alkanes such as
are sold under the trademarks “Freon” and “Gene-
tron.” Mixtures of the above-mentioned propellants
may suitably be employed. Examples of these propel-
lants are dichlorodifluoromethane (“Freon 12”), di-
chlorotetrafiuoroethane (“Freon 114”), trichloromono-
fluoromethane (“Freon 11”), dichloromonofluorome-
thane (“Freon 217), monochlorodifluoromethane
(“Frecn 227), trichlorotrifluoroethane (“Freon 113%),
difluoromethane {(“Genetron 142-A”") and monochloro-
trifluoromethane (“Freon 13”).

The term ““unit dosage form,” as used in the specifica-
tion and claims, refers to physically discrete units suit-
able as unitary dosages for human subjects and animals,
each unit containing a predetermined quantity of active
material calculated to produce the desired therapeutic
diluent, carrier or vehicle. The specifications for the
novel unit dosage forms of this invention are dictated by
and directly dependent on (a) the unique characteristics
of the active material and the particular effect to be
achieved and (b) the limitations inherent in the art of

d
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of compound in a single dose, administered parenterally
or by inhalation in the compositions of this invention
are effective for preventing allergy attacks. More spe-
cifically, the single dose is from about 0.5 to about 7 mg.
of compound The oral dose is from about 0.5 to about
30 mg. in a single dose. More specifically, the single
dose is from about 2 to about 25 mg. of compound. The
dosage to be administered can be repeated up to four

times daily. However, when it i1s necessary to repeat

treatment, a preferred dosage schedule for some indi-
viduals reduces the secondary treatment dosage to from

~ about 0.5 percent to about 20 percent of the above dos-

15

20
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compounding such an active material for use in humans

and animals, as disclosed in detail in this spectfication,
these being features of the present invention. Examples
of suitable unit dosage forms in accord with this inven-
tion are tablets, capsules, pills, coated tablets, powder
packets, wafers, granules, cachets, teaspoonfuls, table-
spoonfuls, dropperfuls, ampoules, vials, aerosols with
metered discharges, segregated multiples of any of the
foregoing, and other forms as herein described.

Oral delivery systems with esters of the invention are
preferred. Those delivery systems with solid pharma-
ceutical carriers can be used as an appropriate vehicle.
Liquid pharmaceutical carriers can also be used as an
appropriate vehicle. These liquid vehicles are separated
into aqueous and non-aqueous systems. Oral unit dosage
forms which are preferred are tablets, capsules, pills,
and powders. Liquid carriers can be divided into a unit
dosage by the potential recipient of the drug, for exam-
ple, droppersful, teaspoonsful, tablespoonsful, and unit
dosages of other magnitude. |

The ethyl ester is preferred for oral administration for
its potency and duration of activity.

An effective but non-toxic quantity of the compound
is employed in treatment. The dosage of the compound
for treatment depends on the route of administration
and the potency of the particular compound. A dosage
schedule for humans of from about 0.05 to about 10 mg.

435
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ages, more specifically, from about 1 to about 10 per-
cent of the above dosages. In this manner, a state of
allergy prophylaxis can be maintained. The reduced
dosage is taken until that dosage no longer provides
effective protection. At that time, the larger dosage i1s
repeated, followed by the reduced dosage. An example
of such a dosage schedule is the following: An asth-
matic individual swallows 15 mg. of ethyl (2-benzo-
thiazoly)oxamate. Four hours later, the individual
swallows 1 mg. of the same compound and every four
to six hours thereafter swallows 1 mg. of the same com-
pound until effective asthma prophylaxis is not pro-
vided. The individual then swallows 15 mg. of the same
compound, then reduces the oral dosage to 1 mg. four
to six hours later. The dosage schedule continues in this
manner. |

The administration of the compositions of the present
invention to humans and animals provides a method for
the prophylactic treatment of allergy and anaphylactoid
reactions of a reagin or non-reagin, preferably reagin,
mediated nature. That is to say, these compositions,
when administered to a sensitized individual prior to the
time that the individual comes into contact with sub-
stances (antigens) to which he is allergic, will prevent
the allergic reaction which would otherwise occur. It is
believed that the compounds of Formula I function as
inhibitors of the release of pharmacological mediators
of anaphylaxis following antigen-antibody combination.

For example, the process can be used for treatment of
such conditions as bronchial asthma, allergic rhinitis,
food allergy, urticaria, exercise or stress induced

asthma, anaphylactoid reactions and bird fancier’s dis-
ease. Preferred conditions for treatment are bronchial
asthma, allergic rhinitis, food allergy and urticaria.
More preferred conditions are bronchial asthma and
allergic rhinitis.

EXAMPLE 4

A lot of 10,000 tablets, each containing 10 mg. of
ethyl (2-benzothiazolyl)oxamate is prepared from the
following types and amounts of ingredients:

Ethyl (2-benzothiazolyl)-

oxamate 100 Gm.
Dicalcium phosphate 1,000 Gm.
Methylcellulose, U.S.P. (15 cps) 60 Gm.
Talc 150 Gm.
Corn starch 200 Gm.
Magnesium stearate 10 Gm.

The compound and dicalcium phosphate are mixed

~well, granulated with 7.5 percent solution of methylcel-

lulose in water, passed through a No. 8 screen and dried
carefully. The dried granules are passed through a No.
12 screen, mixed thoroughly with the talc, starch and
magnesium stearate, and compressed into tablets.



These tablets are useful in preventlng hay fever at-
tacked at a dose of one tablet every four to six hours.

EXAMPLE 5

~ One thousand two-piece hard gelatin capsules, each
containing 5 mg. of ethyl (2-benzothiazolyl)oxamate,
are prepared from the follomng types and amounts of
mgredlents | | - |

Ethyl (2-benzothiazolyl)- o

oxamate | S Gm.
Talc 150 Gm.
Magnesium stearate

I Gm.

The ingredients are mixed well and filled into cap-

sules of the proper size.

Capsules so prepared are useful in preventmg attacks
of bronchial asthma at a dose of one capsule every four
- to six hours.

EXAMPLE 6

One thousand tablets, each containing 15 mg. of butyl

(2-benzothiazolyl)oxamate are prepared from the fol-

lowing types and amounts of ingredients:
Butyl (2-benzothiazolyl)- |
oxamate 15 Gm.
Microcrystalline cellulose NF 410 Gm.
Starch .= | 100 Gm.
Magneslum stearate powder 3 Gm.

The ingredients are sc‘reened and blended together'

and pressed into tablets.
The tablets are useful to protect agamst food allergy
at a dose of one tablet before meals.

EXAMPLE 7

One thousand tablets, each containing 20 mg. of ethyl
(6-methoxybenzothiazol-2-yl)oxamate are prepared
from the following types and amounts of ingredients:

Ethyl (6-methoxybenzothiazol-2-yl)- -
| 20 Gm.

oxamate |
Microcrystalline cellulose NF - 410 Gm.
Starch | 100 Gm.
Magnesium stearate powder

3Gm.

The mgredlents are screened and blended together 50

and pressed into tablets.
The tablets are useful to protect agamst food allergy

at a dose of one tablet before meals.
EXAMPLE 8 . .
A sterile preparation suitable for intramuscular injec-
tion and containing ethyl (2-benzoth1azolyl)oxamate is
prepared from the following ingredients:

Ethyl (2-benzothiazolyl)- -
oxamate | 2 Gm.
Benzyl benzoate -200ml.
Methylparaben - 1.5Gm.
Propylparaben - 05Gm.
Cottonseed oil q.s. 1,000 ml.

One mllhllter of this sterzle preparatlon is m_]ected for
prophylactlc treatment of allergic rhlmtls o

9
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~ EXAMPLEY
'An aqueous solution containing 5.0 mg. of the tris(hy-

'droxymethyl)aminomethane salt of (2-benzothiazolyl-

Joxamic acid per ml. is prepared as follows:

- Tristhydroxymethyl)aminomethane

- salt of (2-benzothiazolyl)- |

oxamic acid - 3Gm.

-~ Sodium chloride - 5 Gm.
Water for injection q.s. 600 ml.

The THAM salt and sodium chloride are dissolved in
sufficient water to make 600 ml. and sterile filtered.

The solution is placed in nebulizers designed to de-
liver 0:25 ml. of solution per spray.

One spray of the solution is inhaled into ‘the lungs

every four to six hours for prevention of asthmatic
attack.

EXAMPLE 10

A powder mixture conmstlng of 0.5 grams of sodium
(2-benzothiazolyl) oxamate and sufficient lactose to
make five grams of mixture is ‘micropulverized and
placed in an insufflator designed to deliver 50 mg. of
powder per dose.

The powder is inhaled into the lungs every four to six
hours for prevention of asthmatic attacks.

The powder is inhaled intranasally every four hours
for prevention of rhinitis.

EXAMPLE 11

In individuals who require continual treatment in the
Examples 4-10, the dosage of the Example is given

| untlally and each succeeding administration of the drug
is at 1/50 of the initial dosage. This maintenance dosage

is continued until effective allergy prophylaxis is not
obtained. The initial dosage of Examples 4-10 is then
started once more, following by the maintenance dos-

40 ages.

EXAMPLE 12

After allowing for the different solubilities of the
compounds and the activity of the particular compound
as measured, for example, by the in vivo rat passive
cutaneous anaphylaxis assay, a suitable quantity of each
of the compounds, assuming appropriate solubility, of
Examples 1-3 and Tables I-1V, is substituted for the
active compound in the compositions and uses of Exam-
ples 4-10. Results showing antl-allergy activity are
obtained. '

EXAMPLE 13

‘The rat passive cutaneous anaphylams assay 1S run in
the following manner: |
'Female Sprague-Dawley 250 Gm. rats are skin-sensit-

“ized with rat anti-ovalbumin homocytotmplc antibody

that is heat labile and has a passive cutaneous anaphy-
laxis titer of 1:128. After a 72-hour latency period, the

animals are challenged i.v. with 4 mg. ovalbumin (OA)
+ 5 mg. Evans blue dye. The test compound is adminis-
tered orally in 0.5% methylcellulose in water at an
appropriate time internally before iv challenge. Thirty
minutes later, the extravascular bluing that results from

antigen antibody combination at the skin site is read.

Antibody dilutions are used such that in control animals
a 4 mm spot 1s the lowest detectable spot, and 4 or 5
lower dilutions are used to give a range of antibody in
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each animal. Four to five animals are used for each
variable in the experiment. Percent inhibition of the
PCA assay is calculated by comparing the spot scores of
treated rats with the spot scores of control rats. The
spot score is the total number of detectable spots di-
vided by the number of animals.

Ethyl (2-benzothiazolyl)oxamate effectively inhibits

~ the passive cutaneous anaphylaxis reaction when orally
administered at a dose of 10 mg./kg. twenty minutes
before antigen challenge.

We claim:

1. A compound of the formula

@( >—N—C—-CO(CH2),,NR4R5

wherein n is 1 or 2, R4 and Rs are the same or different
and are alkyl of one to three carbon atoms, inclusive, or
a physiologically acceptable acid addition salt thereof.

2. A pharamceutical composition which comprises an
antiallergy effective amount of a compound of the for-

mula

wherein X and Y are the same or different and are hy-
drogen, fluoro, chloro, bromo, alkyl of one to six car-
bon atoms, inclusive, alkoxy of one to six carbon atoms,
inclusive, nitro, cyano, amino, trifluoromethyl,

O

7
RiC

wherein R is alkyl of one to six carbon atoms, inclusive,

0
V4
C—NR>R3

wherein R» and R3 are the same or different and are
hydrogen or alkyl of one to three carbon atoms, inclu-

h

10

12

4. A composition in accordance with claim 3 wherein
the composition is suitable for oral means of administra-
tion. |

8. A composition in accordance w1th claim 4 wherein
the pharmaceutical carrier is a solid.

6. A composition in accordance with claim 4 wherem
the pharmaceutical carrier is a liquid.

7. A composxtlon in accordance with claim 6 whereln
the liquid is non-aqueous.

8. A composnmn in accordance with claim 4 wherem

- the composition is in dosage unit form.

15

20

25

30

35

45

50

sive, or CO2Q wherein Q is alkyl of one to six carbon -

atoms, inclusive, hydrogen or a physiologically accept-
able metal or amine cation with the proviso that at least
one of X and Y is other than hydrogen; and
R is hydrogen, alkyl of one to eight carbon atoms,
inclusive, —CH3),, phenyl whereinm1s0, 1 or 2 or
(CH;),NR4Rs5 wherein n is 1 or 2, and R4 and Rs
are the same or different and are alkyl of one to
three carbon atoms, inclusive, and a physiologi-
cally acceptable metal or amine cation and physio-
logically acceptable acid addition salts thereof, in
association with a pharmaceutical carrier and in the
form of a tablet, capsule, aerosol or suspension, said
suspension comprising water and a suspending
agent.
3. A composition in accordance with claim 2 wherein
R is alkyl of one to six carbon atoms or —CH3),» phenyl
wherein mis 0, 1 or 2. |

35

9. A composition in accordance with claim 8 wherem
R is alkyl of one to four carbon atoms, inclusive.

10. A composition in accordance with claim 9
wherein X is hydrogen and Y is at the six position.

11. A method for the prophylactic treatment of al-
lergy of a reagin mediated nature which comprises
prophylactically administering to a mammal in need of
said treatment an anti-reagin mediated allergy effective
amount of a compound of the formula

wherein X and Y are the same or different and are hy-
drogen, fluoro, chloro, bromo, alkyl of one to six car-
bon atoms, inclusive, alkoxy of one to six carbon atoms,
inclusive, nitro, cyano, amino, trifluoromethyl,

O
VA
R1C

wherein R1is alkyl of one to six carbon atoms, inclusive,

O
/[
C NRzR'_J,

wherein R; and Rj3 are the same or different and are
hydrogen or alkyl of one to three carbon atoms, inclu-
sive, or CO2Q where Q is alkyl of one to six carbon
atoms, inclusive, hydrogen or a physiologically accept-
able metal or amine cation; and
R is hydrogen, alkyl of one to eight carbon atoms,
inclusive, —CH2), phenyl whereinmis 0, 1 or 2 or
(CH2),NR4Rs wherein n is 1 or 2, and R4 and Rs
are the same or different and are alkyl of one to
three carbon atoms, inclusive, and a physiologi-
- cally acceptable metal or amine cation; and physio-
logically acceptable acid addition salts thereof; in
association with a pharmaceutical carrier.
12. A method in accordance with claim 11 wherein
the method of administration 1s oral. |
13. A method in accordance with claim 12 wherein
the carrier is a solid. - |
14. A method in accordance with claim 12 wherein

the carrier is a llquld

15. A method in accordance with claim 14 wherein

the ligid 1s non-aqueous.

65

16. A method in accordance with claim 12 wherein R
is alkyl of one to six carbon atoms, inclusive, or
—CH3)m phenyl wherein mis 0, 1 or 2.

17. A method in accordance with claim 16 wherein X
is hydrogen.
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18. A method in accbrdance with: claim 17 wheféixi_ Y
1s at the six position.

19. A method in accordance with clairn 12 wherein R
is alkyl of one to four carbon atomé, _inclusivé.

20. A method in accordance with claim 19 Wheréin X_
is hydrogen.
- 21. A method in accordance with claim -19 wherein-_Y
is at tile six position. .

22. A pharmaceutical composition which comprises

an antiallergy effective amount of a compound of the 20 np
S - - wherein R is hydrogen.

formula

65
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- H O O
|l

N—C—C—OR

‘wherein R is hydrogen, alkyl of one to eight carbon

atoms, inclusive, —CH3)n, phenyl wherein mis 0, 1 or 2
or (CH;),NR4R 5 wherein n is 1 or 2, and R4 and Rs are
the same or different and are alkyl of one to three car-

- bon atoms, inclusive, and a physiologically acceptable
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metal or amine cation, and physiologically acceptable
acid addition salts thereof in association with a pharma-
ceutical carrier and in the form of a capsule, tablet, or
aerosol. '
- 23. A composition in accordance with claim 22
wherein R is ethyl.
24. A composition in accordance with claim 22
wherein R is n-butyl. | .
25. A composition in accordance with claim 2
&

% % %X %
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